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Abstract of JP2001 264662 

PROBLEM TO BE SOLVED: To realize the 
miniaturization, making high powerfull, and 
making noiseless in a color laser display. 
SOLUTION: The color laser display is provided 
with a red laser light source 1a to emit a red laser 
beam 10R, a green laser light source 1b to emit a 
green laser beam 10G, a blue laser light source 
1c to emit a blue laser beam 10B, a modulation 
means 2a, 2b, and 2c to modulate the laser 
beams 10R, 10G and 10B of each color based on 
each color picture signal, a screen 9 to display 
each color and a means 6 and 8 to make the 
laser beams 10R, 10G, and 10B of each color 
scan in the shape of a two dimentional on the 
screen 9. A fiber laser having configuration to 
excit fiber with a core to which Pr3+ is added by a 
GaN base semiconductor laser is used as at 
least one among the red laser light source 1a, the 
green laser light source 1b and the blue laser 
light source 1c. 
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MfB^feU-tfft. ©SU — IfftteJ^itfeU— tf3££ 
OTEIifeu— tf*. HSU- !f*«r 
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3ft8t©5%©d>fc< £fc loilT, Pr 3 + J&ljJSftlS 
tifcHftu— !fiSS*GaN^*3M*U— »f«:«fc-5-r® 

6 n & c £ * its* <t -r s # ^ - u — tf 7 s ^ x y u w . 

3 Po — 3 F 2 4>U<« 3 P. — 3 He 
©3H£K J: -5 x 600 ~ 660 n m ©$fi$Iiie© u - If 20 

ihbs ■&£*>©■?*»). c©*2»#u— tfaea^u- 

3 P, -» 3 H 6 <Dmfelc£-?X5l5 ~555 nm© 

l>&ftTk>£t: t*««£r4lll*qi 1 $fc«21BiS© 
27 7-U-tffw X^W. 

[W*J«4J U~-<FBiHBft l — • tf#. 30 

3 Po — 3 H 4 ©3B£K:j:-oT465 ~495 n m© 

^^©u-tf^ffetssttsfc©-?**), c©¥« 
i islets© t> ^ - b - if -< x ^ ix ^ . 
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*§fe u - if £ life v - tf SteW £ . 
itfeu— tf^*^-r-5»feu-if^?gi<!:. 
BulH^feU-lf^, »feU-1f**JJ:D : *feU'-1f^:* 40 

fflfKiSeu— «f*. »&U — tfftfcJc^WfeU — tf:££ 

stK^e^i^ & x ? -j - > <t . 

£<ixT ft 6 * ^ - U — tf 7 s y ^ 7' H" K*sl,> 

r. 

mfSBsSfeU— !f3teiS. »6I/- !f*jgi*J«fcU f »feU— tf 
«©Hffl^<t^nilt. Pr 3+ *^JJQ3 
nfc37?:^7 r -f>--<-£G a N^iSttlx — tf(C«fc 
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fcC££!8Sfc£-r&#^-U-1fT^ ^V'\y-i. 
[M*S6 3 13127 r -4*^*- 1 — ■ tf#s. 3 P 0 - 
3 F, i>L<te i Po — 3 He ©S^fCfco 
T600 ~ 660 nm©iSSMlS©U— If 3fr§:#£JS3tt5& 
©"CAS. C©7t -f-H -U'-tf^itulB^fe U-lf&aK 

£ u t/bc t »s c £ £ 1 &fit3KJf 5 tats© 

[»*3I7] WE? !f*«. 3 P, - 

3 H 6 ©51^^-3X515 ~555 nm©igSMJ^© 

1f # HUlB^fe U -If 3fciS iLtffil^ntl,^Ct^# 

s& ± r *> mm. 5 * tc « 6 ib«s© t> - u — tf <f a x ^ 

[»*«8] mZ-yrA /t-U— !f*s. 3 Po - 
3 H, ©3i^k;<fc-7r465 ~495 nm©jgSSS«© 
U-1f5lc?r^g3-tt-S4>©-C*Cl . C07r^<-I/- 
•tf^BgfBWfeU— tf7fei!S£ b-Cffll^n-C^S C <!: 

i»£-rsiS^i5*i6 7(,»-rn*>i JifBtg©*v-u- 
■tf-r^x^u-rc 

£, 

Wfe U-1f^%TS#fe U— «f 7t?g£ . 
BUSB^U-if^;. »&U— !f**jJ:Cf»au— If** 

fflTBBSfeU— tf*(C«fc-5«*BirSBX^ U->±(CK*T 
^g£ *{f^.-cfe •& * 5 - U -tf X 7 - Kteti 
T. 

mfiB^feU— !f*». fikftu— tf*«te«fecf«&u— tf 

jcffl t,^c^?# u - if 6 a 4 mmitm t . 
m&mT-t *ffiz.x s^i* — tf isg#fflt,> ewe 

C £ £ £ T i> t) ? - u -■ tf 7 s ^ X 7' u . 
[M«39 1 0 ] BufE^{*U— tf^{B*5 1 n G a A 1 
PifcBI nGaP*>644Stti*«tSIJBIffl¥ 
^*5R^-«rfll^.fcfc©r*»3. 

c ©^«<* u - tf ^s*Wf a*fe u - v-'jtm tLxm^ 

if^^x^u^,, 
[iR^9 1 1 1 BufB**(* U— VmS& I n G a N*> 

c ©#^^ u - tf s ls*5 an e^g u - if jg« *s j; o*/ s 
/c«wfeu-tf^®£ urfflt>e.tirt>s ct«i 

-r-Si»^9*/c«i 0 SB«©* -7 -U-tf^-f X7'U 

-4-0 

[ is^s 1 2 3 M&mvtt u - *fmm.<Dmmtm.¥m 
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[0 00 3 ] f Ctia^, 1997^02^Mfa) Laser Fore 
us Vtorld p.52&t^2£<£5tt\ ^©jgiftfiU-lf* 40 
«4Ur*a«*U-1faeSHG (*2i(5SI««^) D 

m©^($ U-1f®j|a@# U-if ^m^tc 532n mCD^ 

* & ^-mmmm^ t ©am 6 tin > « . 
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IffttctK*- FiteiUS >>-Y X^4T^Ci«e) 
tin^ c #fx.&£, 1998^ 5 ^^tf CD Laser Forcus WOr 50 
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id p.243^:^, j^fe@(tu-tfr«y>fx^3% 

X^t^il^C i^BdStin^*. 
[0 0 0 5] Ctlib<Dffi*:~\ : &fflW?%tcZbt f C^ MtL 

ti&<ft*K u— tfrw *:/W£ig»£fbr££ri,><t 

h g @<* u — if * if ? * x ^ u a (Ditmicm^tcm 
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ijitfnx F<D^r^<©WH*^«stirci4. 
[0 0 0 6] *»38tt±E»t» CC«*r , /jN^ttectO* 
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eu-tf3efej:af»au-if**«wrse*«^'ra 
xzfujicte^x, ffiim&u-irytm. tf* 

r, Pr 3 + ^aSflP?tl/cH*U— !flSa*GaN^ 
^U-1fCCJ:oraiBT*««*W^4*^u-lf 

^H*u-if3Wfflc^ti*:c<fc*«F«i-r*fe©r* 

[0 00 8 ] &te±fB«0E*W-rS01©*^-l/-tf 

7=^ ^^u>ftc*5i>r, *ftu-wiHii ur«, 3 

Pc -> 3 F 2 *>L< 3 Po -> 3 Ha CD 
m&tcJ:^X60Q —660 nmCD^SM^cDU-1f^^ 

4^r*^ 0 

[0 0 0 9 ] £tcm&\s-1?%Mtl,Xte, 3 Pi 
— 3 H 5 CD^CCctor515 —555 n mCDi^g^ 

cd u - if 3 ^ 4*^ft u — if a@Hi* u -if £ 

[ooio] *itfffiu-f3tiBiirtt. 3 p 

o -» 3 H 4 CDjl^^Cctor465— 495 nmCD^S 
M«© U - If 7c£^M S U - If aftBHi* U - 

If*jf3fi«:fflc^sc4^r#s. 
[0011] ^/c*^cc<i:4^2cD^-5'-u-if7 r ^ 

^feu— !fj6*»r*»ftu— tf^SSi, Wfeu-lf* 

*»-rs*eu-if3eiB4, wsaisau— !f*. stfeu 
-if*te<fci^*au-if***eBii««#eca-^c*rs 
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mr&gm^stt. iwsfc&u— if*, atfeu-if*** 

feU-1f*iB©5%<0il>tt< ife loiLt, Pr 3 + 

-if ccj:orBe-rs«jsR*wr*7 r -^-u-if# 

[0012] ±nmf&Z:m-?*>m2<Dtrz>~ls--*f7 : < 10 
^^u^ccfei^r, ^feu-lf3fe®<t 3 P 

o -> 3 F 2 fcL<« 3 Po — 3 He (DM 
mcJ:^X600 -660 nm©fcgM^<£U-1f^£filjl 
5 * Z y r A U - If £SFj§ fcflft C i W £ 4 o 
[0 0 13] ^/clfel/-f»(f:im. 3 Pi 
— 3 H 6 (DM^CX-dX 515 —555 n mCDifc^Ifg 

[0 0 14] *OT»feU-1f56«iLr«, 3 P 

0 -> 3 H 4 (DjW^Kl J: ? t 465—495 n m©iKfi 20 

flw*©u-i«e*»«s-&*7 r u-if 

[0015] &ttm%tC&Zm$<D*J'?-l'~*f'? A 
Z?UAiZ % 5SfeU--tf*%«TSU?au— !f*iSi. 
lifeU-1f3fc**T4J»feU-^3iHKi. *feU— !f# 

-lf**J:CXimu-lf*4SeiB*«#«:»-5iiT* 

<tc^«& u -if ***»T*&*a^-r s * * v - > 

<b, H9lfiSfeU-1f3ecc<fc4««:mfiEX^ »;->±cca 30 

fci^r, wsBiRau-if^is, aeu -if 

&U-1f3fc2g<D *>%<0>PU <£i> loilt, GaNS 

* SttH CC ffll > JteNW* u — tf *T* 6 tt 
3fc8g<t. Kaia56«CcJ:0iae3nru-1ffESr*ffi 

[0016] ±IS«^4W*r^^3(D^7-U— tfr ^ 
X7'l/^m^, fRfeU— !fje«iLr«, InGa 
A 1 PS/dJI nGaP^e»^6StMWT^I^ 40 
S^^^ffi^/c^ftu^lf^S^^iStcffll^ 

[0017] £tcC<Dm 3(0*77-1'-'? a xy'isA 
ICteOT, ^feu-if^^W&u-lf*i2a<hLT«, 

1 n G a N^6^^gtti?:f t 
*«Afc¥*»u-lfSai*wa«:ffl(r^c <fc#T* 

So 

[0018] ^ 6K±e**#u-" tf^a<t ortt, g 

aN, GaNAs*fcttInGaNAs^6tt5iSttI 
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[0019] ±E^*U-lfSa<D»ie*iR-C 
^S^ftU-if^iLttt, InGaN, GaNA 
s $/c« I n G a N A s *»6ft:SrgttJI*Wr*fc©* 

*«JE* h ^ A A y<Dt><D%:m^2>Z <h#g* 1/ 
[0 02 0] 

[^WOaS] ^WCD^^-U-lf^^X^U^iJ, 

Pr 3 + ^»jpsn^H»u-ifefi*«i^^»»u 
— !faeH*u— tf*\ Pr 3 + wmmztitcaTzm 

a N U -* tf IfHHC <fc 0 ffi*BIHS**{ttR* *» 

jtsrs««*wrs*^u-if*a**eu-if* 
ffi, ^u-if*«*Sc^i#feu-if36iB«bL/'rffl 
i\ ztihfrh&i*htitcfc&u-ifyt s 5f* 

[0 02 1] fit, *SU-1f36iBL »feU-1f76« 

*sc^«»eu-if3eaa<!: itffl^^iao^u- 
if^s«, se*«KTffl^6nTi»s^u-if©«fc5 

£>n£ 0 s/c, «raiyyt*3*»u-ifjffliasHG@*u 
— tf^Wiurfflc^w^iitRurfe. jftgfiXtR 

[0 02 2 ] *fc % ±l2*«»U-1fJ@ieSHG@f*U 
-If ©56 - «Kit)^20WSflro* *©(C» 

U ^IB^l^TC^*3»»U-1f»fiHf*U-tf, 
? r A * - U — ?f <fc U - If 

U-1f»eSHGHi*U-1f«r3e»ibTfflC»S8e** 

[0 02 3] S/t. ±»©*»*U— tffteHftU- 
lf, ^r^^'-u-iffci^^u-tfsa^, 

U - If Bfi SHGi#U-if©±5 CCBf MS* 4f# 4 
fflftCCi*5tt*- A X<D¥Z$L&%< CLifilX 

[0 02 4] ^^^©^^-U-lf^-f Xy'lsAK. 
(DiOG a A s «**#U-1f 9itt-<5 i C O D« 
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[0 0 2 5 ] ^ftte/JDx.T. «FtC2|s:*?8©»2©^^- 

*crc©^2©#^~u~iffw *:/Wfc 

[0 02 6] S/c^HJCD^^-U-lf^^ 10 
BiBfflOGaN»*»#U-1fS:i«aeBILT|EH 

[0 02 7 ] 

lkO^S«HMKcW9ir«. BIB, *»wosr 

[0 02 8] ^n<Dffl9 CO^-U-lfr ^ 

^&U-1f3feioR4»-rs*feU-1f36«l a<t. 

iaau-if^G*«r*ii«u-tf*jKi b<b, we 20 
if^ioR *sR&H»«#cc»-^c^a«w- *#s«» 2 

K*^Tg>«-*«£BIg2 c i4«UtCi4. 
[0 02 9] a/c. ^«%SW/c/7SifeU-1f*10Rtt5 
5-3 8L~cmtLtc&#Jt7aJ 5 ^-3 b*J<tff 
3c*a»U fflB*«W/fc»eu— tf3fcl0G«2V£ 

3c*»«U -eLT^»«:S^/c»feV-1f3l6lOB« 30 
y>r^P>c ^ 5-3 cCKSJLT, SlUt 1 :£<£>bf 

[0 03 0] Ctl6<D^feU-1f^l0R, »feU-1f^ 
10G*> J: tfiffe U— tfjfclDB tt««36^36fflrfil«4 tea 

stir^^^-©hrty^tfe»*ijE*swca. 2*:/y 

&i^*feu-if:fcioR, Sfeu-ifitioGto^^Wfe 
u-if3(cioBtt y u- u>X7r£S^om^ti, 

[0 0 3 1 ] K±©J:5«:ait^alEflax/^yy--jf- 
6 *5«fc *¥jfe^H«6^M» 8 Cc J: 0 JSE*UHfr 5 tilt 
^feU-if^ioR, ^feU-* tf^i0G*5cfcCX«SU- If 

10R, ^feU-1f^ioGfcJ:2>*WfeU-1f^ioBcDflg*f 

[0032] ^ti^tijf&mmm^. m&mmw #*$ <t so 
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10R, Seu-1f3felOG*5cfc^«eu--1f3(6lDB3W±ia 
^^y->9±«:2:>C7cWCc*ME-r*c<?:«:j:9, CCD 

x * y - > 9 ±cc±ib 3 mmi&m^&mft u -c i >& x 

[0 0 3 3 ] tt*5*W6»JRK:*5l»rtt. SfeU-lf:*; 

y - >±r 2^>»c^3#rB**8UBrs#« 

#ftU-1f*t»i'<*WDMD (f 5 

[0 0 3 5 ]H2», Cft6©U-1f:MHB<D5^ 
U-1f^ 1 a iLt(D7 r -Y U-if *7fC? &<DV 

*iao^^n^n^*r^2<icD*29f*u--ifiia<b, »ft 
7fcr£>£ u-^7feno^^n-en^f*{bT^2fflcon 
y^-£-u>xii2£, 2*©u-if*iio*fli^sg[ 

y * ^1137? i *cc^«snfcu-if*iijo*»t-rs« 

[0 0 3 6 ] — tfUli Lttt, ^Jg*£fi440n 
m©^P- Kxyrfi*fflAI nGaN»l*^f 

[0 0 3 7 ] ^tcVr -r/<-aa5ttH 3 CC*rffi»tt*5* 
TJ:^^:, »fffiiERff$cDnri20i, -eo^f»ci2§ti 
fcKffi«aj©i5(Z>» l^r; Kl2l<b, *0?HifJ{CBB3 
n/c^ffi!ERJf^ll2 ? ^122^^^30:4. ^T120 
BP r 3 + 3*t«*«0.2« K-^^n/cZ r»»ffc»3tf 
^X, mBZBLANP (ZrF 4 - B a F 2 -La 
F 3 -A1F 3 -AIF3 -NaF-PbFz ) ^e>Aj: 
53, mi Zvv K121B— PHiltZBLAN (Z r F 
4 - B a F 2 - LaF 3 - A 1 F a -NaF) ^6^C 
0, ^2 F122B— «i0t#y^644. 

[0 0 3 8 ] afe=JT02O»±fSZBLANP«:|S6 
S^^^X^ ZBLAN^ In/Ga»*fb«l 
«;L« I GPZCLtfttoS ( I n F 3 -Ga 
F 3 - L a F 3 ) ~ (PbF 2 -ZnF 2 ) -CdFf 

[0 0 3 9 ] SI*U>XH4CC<fcOai*3nfc»S440n 
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i2i^ca^$^, *c*i^- F-eea-rs. 

ccogti Fi2i«, aig)lcr*su— ^lltfC** 

[0 04 0] U-lfftnott, C©£5^£ffi-r&P H l&c 
:nTl20©g{S#£iiilT£ o 3Tl20Kl*$CiT», Altl 

fcU-*f36nofcJ:ij P r 3 + *rc. 3 P 

o - 3 F 3 ©a»Cc J: oT650nm 0^36^0 

[0 04 1 ] ZBLANP^6«c43Tl20JC*5C*r 

tt. *©ffitc, 3 p, — 3 h 5 ©a»ec<fcoTis 

fi520nm<£>3r36. 3 P 0 3 F 2 J: 

->riS»605nmC!>a*. 3 Po — 9 ©^ 

[0 04 2 ] ^Ct, 7? -T/>*-115(DA*fffi®115aCC 

i&g650nmfc#tl/THR (*g*f) , ifcg520n 
m, 605nm, 49in m^D i: &CJE&^7fr£fi440n mtC#fU 
TAR <jRK*f) ittS«Ftt©3-F3WJ63n, 7 7 >f 
^-ii5<DffiWffiffiii5bK:tt> ^^650 nmCDyt* 1 % 

[0 04 3] -ZtiteJ: *) % ±8E«S650 n m<DS#tt:7 
y >(^~ll5CDWffiBll5a 4 USbHT^iL/T, U— 

1f*lDR**»£U C©i^U~1f3l£l0R**:7T-f'<~ 

115© ffiWffi® 115 b a> etu^c as* r & . 

[0 044] fttetWrtt, ^feU-1f^l0R«nTl2 

7^110^0 1 ^ v Fmtctec^v;!,*-*-- Ft?£j$-r 
[0045] ^tucmr, miz^v fi2o®khjb 

FKffirtr^^JttJKSiSB*ao. nri20KAS«- 

[o 0 4 6 ] jw_h^c<j: o . ffit^Ka^n^sn. j* 

W*<D*feu-if*ijoR3W»e>ti4J:5&ctt*. **ife 
ff^rii, ^au— »f*ioR6[>m*»2wr*s. 
[0047] ^c«ci»eu— wea 1 b «:oc*rattwr 

C©»feU-1fjfcffil btt, JJBfR&U— tf36«l 
a£«tf^U>S#«J?£*WU ±id>7 r J '*-TL5<D 
SfflfficD a - h *SE * fc 7 r -f s< - &m t > & C i CC 
<£9, -€-C^6«S520nm©»eu-1f3feioG*WHi 

g440nm, 2 W(E>:/0 — Fx'J TSfflSHfcfr I n G 

n/cU-1f^0ffi^«4W-e^>^> 0 CcD<h#, ^feu- 
tf^lOGCDffi^ti 1 WW^ 0 
[0 048] 3t«c«ftU-1f*jB 1 c fco<,>T«iSBT 
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«fctK *C3^6«S49lnm©»fiU-1f316l0B*Sta 

[0 04 9] fc«LC<D»^©lftfiJ6«iL/r», Wfe 

ffi»fi440nm, W*2W<Z)^ci-FxyTS[*a*I 
nGaN^*3»»U-1f*2fiffl^-C«CiUl*4W©fi 
10 ^a-^^2oi^M^CiW^ 

[0 0 5 0]§4«, ±IB 2 o®fi*M^- * h Srffl 

CD U - If t£xL0£ 3»jy-^-b> Xl32r^tf T^ftU 
ft, Sl36U>Xl33r«i*UT7r-f^-115K:A*3^ 

gSfeu— tfifeioR, !f*ax)G*4(r>ii»au- 

oTtt, i R I ■) ^ y > ^ffl aV y - $ 5 

[0 0 5 2 ]$/c, tf-^^to6*|jE*fTa5«a*^* 
{BlSJS4©ftbf3tc, i/'j>Fy*;H/>X4ffl^fcI 
«hWE3ft*»*ffll*rfeJ:^. -*«SW2a, 2 
b 2 ciUm m«AOM (^S^^tH 
3) SWiEOM (ViN^XXIM) MMCi# 
30 "CSS. 

[0 05 3 ] #2fc9J<E>S£2 <DWmj&mic < t:2>*j~? 

if*«l a. »feU-lf#«l bfecfc^Wftu— W6» 

ti £ B#^s¥3W**f* r ft * u - *mm 

[0 0 5 4] CCt, Ztlt>®¥m#\s--1fgi&<D5 

6*5d:c>*7«-en^n, c -if 

[ 0 0 5 5 ] S*\ fflfi«©¥»#U— lf*^74«:o^ 

«^R»ffl«fiffi«:j:i3, n-GaN (OOOl)IS 
eiiiCCn-Ga! - , i A 1, , N/GaNS^^7 
50 v FJ162 (0<zl<l) , n*S(r^Ji - GaNTtiiSI 
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63, Ini - , 2 Ga 2 2 N.(Si /In, 
- , 3 Ga z 3 N^fiS?#Fr§ffil64 (0<z2<z3< 
0.5) % p-Ga, - , s A 1, s N+tyr^n-^ 
>^*Jl65 (0<z5<0.5) % nSbZWt i - GaN» 
1166. p-Ga, - x i A 1 x i N/GaNg^^7 
v KJ167 (0<Z1<1) , P -GaN3>^^ HB68*JK 

[0 0 5 6] *(D±CC*fi»tt69*Jft£U V V ^ 

^ 7 -f trC J: 0 ioom mflgCDX h 7 :/<D««©«MSR6 
9*Bfc*U pffJSg70£ff2E£r£ o St5©5f 10 

•€rffttl^ nflP«ffi7l*:»J3EU «HfC<fcD^S»% 

'JTlInGa N»*aW* tf*-?-746[>*fi«ft»4l 
Onm, Hi^2Wr^^ 0 

[0 0 5 7 ] ffi»3l6S!*3»*3R^39CCOl»r. H 

InAlPv ninGaAIP% Hsi02x H 

z r o 2 te-eft^n I nA 1 P, I nGa A 1 P, Si 20 
O z , ZrO z ©#HS«fir©Jfflfr^*£ 0 

[0058] mm&mmm&mtcj:*). GaAsit 

33JL&C. In 0 5 (Gai-« s Al xS )o. 5 P 
Z^v I n o . s (G a i - , 2 A 1 x 2 ) 

o . 5 PTffi#l»D&tf>Jl33, I n 0 . . (Ga 
i-x 3 Alx3)o.5P/In 0 .5 (Ga 
. - « * A 1 . * > o . s P^M?#Fr£ttJl34, I 
n 0 . s (Ga i - x 2 A 1 x 2 ) o . s PTSKfcHD 
jA#)Jf 35, I n 0 . 5 A 1 o . s P (/PS** A 

/4 ni.Aip)/In 0 . & (Ga i - , i A 1 30 
x i ) o . 5 P 0*3 # A /4 n , B G a a i p ) 
JxftUfce (#«&&< rfc J: l>) *8WT5. ±IBfflfiS 

te0^x4<x3^1, X4<x2<x5^1, 0^x3<xl^x2*>J:a : 
x3<x5<i**te^fc<D#a* Ik 
[0 05 9] m^tf-A^ffi^^^O 1 2^ 

T<DS i O z (i^U/4n s ioz )/ZrO 
2 (f^U/4n z r o 2 ) #A?K*f^37£«g-r 

^ii<DGaAsIfcl«£1-^ 0 C<D<b£In 
o. 6 (Gai-x fi Alx 6 )o. s P^-5 ? FH32 40 
WHiUt aUKKx y f >^Mt4. Z 
r 0 2 (if S#A/4 n z r o 2 ) ©fl|J5ftt=i- h 38£ 
SfcL. fSHCc J: 0 * ? ^b-T * ifflSBISI^aW**^ 39 

[0 06 0 ] ±IB«^CDMI%^M^^T-390^iffi 
iwlt In 0 .5 (Ga,-«4AU 4 )o. fi P 
«?#Fffitt»J:tK eoonmJSt±700nmJWTa>«HT 
WJtSlpIfiBr*S*i, *W"C»650nm<bbriiS o 

[ 0 0 6 l ] 3CCCH5 *#ILt, ±fESf&)fcM¥a8f* 
SIHF-39te <fc I n G a N»^ttU-tf*T-74*>&tt4 50 
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[0 06 2 ] C©¥a»f*U~tf«W** S&ia3KK74' 
<t, b- h^»^43K: 1 2-^TOS i 0 2 (JSS#A/ 
4 n s i o 2 ) /Z r 0 2 (J13#A/4 n z r o z ) 
»ffiKW«37M4Sffl*:S» 3 h3tffl«^^W*SieF39 

So 

[0 0 6 3 ] ft*j»«S*»74' H6tC^U^W*2 

m u -yytzmzttm 2 tc^ u fc ± 5 

[0 0 6 4] 1^12^:^74' ;^6f£tf6ft/ci&:g410n m 
0®^47«, U>X42«U:0ffi«*S*«ft» : F-39C[) 

*»ftlBrt»(c«JtSti4, c<DBS#47Ccj:gBW@3 

hfcffi»*a*aw**^393&s«r**«, ^br«ss49 

Kcfct^jgU ^JiL/cJ6S650nmCD*feU-lf^48 
^Ul*5^-46^6HiS*-r4. CCD^feU-lf3fc48i*fcH 

So 

[0 0 6 5 ] **>ffl|%3^^*^-?39CDG a A s gig 
$§4i0n m<DB&y£47t,CttLxmW~Ctetj:i<><D 
T\ S^7feM¥^^39^5^-rJ: ; 5tc, If ^ K 

[0 0 6 6 ] C©^2©X10Ir», ffi>jg3ftS74' 4 

if^*rs u - if*-? 744 mmimt zctttc* 

[0 0 6 7 ] ^^C, «^U-lf*»bJ:V*eu--!f* 
If iS«*«RR-r SM^S^«{*^?-89<DKffiff$ 

tt^in^o tt*jc©ffi»3(a*5»(*3R?89*ae 

1 ^ n /c ^ <t m c © r * & c 
[0068] trp\ mmtm^m&m+ic-mx. m 9 

a©Att*B»C<:j:D»i-rSiRS-r*0, n A . m , 

nG a N % TLs i O 2 v nz r O 2 

GaN, SiO z , ZrO z <D&MR&X'<DmtiT&V$> 
S e 

[ 0 0 6 9 ] La 9 (rC^-f & *> {c % Wa^MtBJ&gffifc 
J: 0 , GaN (0001) S«8ii:«: A 1 x * G a 
. - z 4 N^82 (0<z4<0.5) , GaN*BBG3i«>»8 
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3. In, - , i Ga, ! N/I n, - , j Ga, s N 
^Sfi J f#FrSttB84 (0<z2<z3<0.5) . G a N#BJ 
Cj£#>Jl85. 2^T©A1N (J?3#A/4n A , „ ) 
/GaN (JS3*5A/4n G . N ) KJWJ®86*8tJ!-r 
£„ -&©f£. S^b'-A^SKcfcO. S i 0 2 (J13 
W/4n S i 0! )/ZrO, 0?3#A/4nz 

, o z > #*R87*»n-}-s. ssow^^tf 

at*. ZrO, 0S3#SA/4nz , o 2 ) ©$8J5*f^ 

^*iR^89*^firrSo. io 

[ 0 0 7 0 } fcfe, ±IS^SS^#F«14Jl84©#Fg( 
B. ftie**+^K*JR-r4ft:ab. 2 O^TtLh. <£ 0 

Kf * u< bj?< s^-r ar-c f 7 » d &i,*fia© 2 

4-^T:gK#M*lA> < , 

[0 07 1 ] ±E©J: ^KL-CftRRStifcffiffijeS** 
(*jR^89©#6Mifcg3?B. I n. . Ga. - . , Nt^ 
#FrSi±H«J: *3 . 380nm*>P>560nm©ffiB-CiMfflrprfiE 

feU-lf^jf-i UT«450n mi Ort,^„ 
[0 07 2] ^5CS 8 4#ILT, ±SBM^7l6®^ft 20 

[0 07 3] 138 (a) tc^-f J; 5K:c©i£zg#U— ?f 
ggB. ®Wtm74' <h. t- F~»>7io6fcGaNS 

*3l»^89i> tH^S^-rfc-SCHMS^-lOSi, 
Bflffi 5 7 -105©[HS £ffif6^^fl*f-S9©K» 5 

7-86b«tCf87K:j:0|(|)aE3n*WMfeU)9t, 

09rt (cse $ nt (i**fu®-r s u * - * £ -«io4£ 
shi^t &•*><£>©-?&&„ 30 
[0074] m^4w<ommtm74- t^h^htitcm 

S4i0n m©J@jS§7fci07B. U > ^Ti02(c J: 0 ffi3&36M¥ 

7KJ: 0»iS3nfc1iil6*a*»tt« : f-8a*i» , r** 
B. 286Sn»«:«fc*)#JSU SUl/fcU- tf^iosiiW 

7-io5*^a}*f-r^.„ 

[0 07 5] ls-yytl08t UTi&S520n m©^feU- 

U— !f*l08i Ur«fi4S0nmO»&U— tf**»S« 
»&©*§•&> ■£<DtiiMt2WX'$>Z. C ©fife* -SUB* 40 
feco w— if^iosti. fg 1 ©HSfeJ&SSfCfcW &© £|3H£ 
«C. X £><; -> 9 (0 1 #BS) «r 2X7t7£&?Z<DlcM 

[0076] corns «>. jBfi@%«74' *«jsW4¥* 

#U— !f* : F-74*a«affllf4Ci«:«t»). Stl©*56 
JgSgrffl 1 > 6 nfc^SP^iBS 2b. 2ci»4<t 

[0 07 7] fcteH 8(b) ItCfjk'fJ: SbitS#al7 
4' #> ffl 3 ft /dSliefclOT© A»ft JgB. ROXKMHl 
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[0078] ztm&mnm&wmi-t ltb. jeubw 

B^t/cfc©iCRSe>-r. ^©teGaN, GaNAsJfdJ 
I n Ga NA s *»6a*ffitt»**T4ffi#fc«ffl*iifl: 

iGaNAsS?ctt I nGaNA s *>6&-Sr£ttJg£W 
t-**3W*u---WR^feJfai«:ffli»4ci**r*s. 
[0 07 9] #f|BJ©#^-U — T^j 

i o*#«aoriiMi-r*. co*3«*u— ?fi«eH#u 
— if2ii<t. »«atT*au— !f*2io*«*r4«jeu 

>X212<fc. Pr st &V-t'>i/$tltcm#l'-1fM 
ST*5LiYF 4 t£A (fclT. P r 3 + : L i YF 
* $&H£f*-r£) 213<t 

[0 08 0 ] W±©&S^2ia~213B^^5 : -*^214 
O±tcil$nt05„ S7cC©^u^fHP2i4±(c 

BSS^UJffl©1f-5^^215*5@S3n. t©if-5 

5 ^ $215©tiJ^(CS-^CiT-<;l'?-i^ : ?-214^|llij$ 
n. *^t*U-if 211. ^U>X2i2*sJ;C>*P r 3 * : 
L i YF« ISfi2i3*s»r3£SflE«:«A:n*. 

[0 08 1 ] *^U-1f21li bTB, J£JS?fcS440 
nm©^o- FIU7I© I nGaNSfi#U-W 
AJI>64VCI*£. S7cP r 3 + : L i YF. «£ B ^213 
©*A*fffif*4^^ffi2l3a (CB. f*^-T-5iSS479 

nm©3fe^« 1 CCS*f3-t*-2> (S*f^99.9%«±) n 
-7- -< > 3*1. — ^C©igB B B213©^ajWffi-C*> 

-2>BM^S2i3b(cB, iSS479 n m©36=& 1 %tcim 

[0 08 2 ] I nGaNI^ftU- tf2U*>6^-lf 6 
Ji7dfcg440 nm©U— tf^:210B. Pr 11 : LiY 
F . $S B B B 2l3©f^SS2l3a ¥m2xm K AS^ 

P r 3 + : L i YF, SS2l3BA*fLfcC© 
U— tf^2ioK:J:-?-CP r 3 + tmmzti. 3 P. 
— 3 H 4 ©^{C«fcorjgS479 nm©^^ 
Z. C©*B±SB©a0©3-f-4 >^*s*S3nn>s 

«SAtSB213a. 213b©WC^U. U-1f^Ji?:?l# 
SiC-T. C ^G-T^Ufc?^S479 nm©#fe©U--tf 
5fe2l6B. P r 3 + : L i YF. S^2i3©m)^^ffi2l 
3b^e.Wi^^>. 

[0 08 3 ] Ji(±. !f36*«*3 U 

«fc5fc¥3H*U— tf®©a»U— !fiLT, 3 Po 
— 3 F 2 feL/<B 3 Po - 3 H, ©jEgtCfc 
oT600 ~ 660 nmOj^Sfl^CC&S^feU-lf^^^ 
M2MZi><D J P. 3 P, - 3 H 5 ©Mtcio 
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T515 -555 nm©«fi««©»&U— tf**»»3# 

7 r -f /<- U-lfCDSBSfflrJMS 
[0 3] ±E7 r -f - U-tf *»St 47 7 -f ^-O 



* 2 a, 
4 
5 
6 
7 
8 
9 

10R 
10G 

[04] 0 lcD^-u-iffw X7'u-{ tcffli^ti/c 10 10B 
[05] #»9J©»2©||Jli©JglB«:J:4*^-u--lf 48 



[06] H5©*»#l/^-«K»«tS*»#l/- 
tf^T©1KBg»rffi0 

[0 7] H5©^f*U-1f«B*«fiW-4H»j^¥ 
[08] *^a>»2C«Oli©»»Ccj:**7-U-1f 

5 s -# x^u-fKffli^n*aa©^w*^--!f«K< 



74 
74' 
89 
108 
110 
111 
013 
20 115 
120 

[09 ] a8<D*m»i'-immimtt&WRim¥ 121 
mwm+<Dwmmmm 122 
[010] *»wtcfflt^ns*»#u-ifii«H#u 130 
-if©— 0d^^-r8iBSffljffi0 131 

[«P#<Dtt983 210 
1 a #eu-1f#iR 211 

1 b »eu-if#«i 213 

1 c WfeU— 1f:56iK * 216 
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2b, 2c Tfe^liS 

ll^cffl^;^< y y - £ - 

^feU— »f# 
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jRfeU— !f* 
4£*»U-1f«T- 

ttejau-if* 

37 
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U-tf3fc 
¥3¥#U— tf 

P r 3 + : L i Y F 4 ftS £1 
#feU-1f* 
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